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PROBLEM TO BE SOLVED: To prevent breakdown of 
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SOLUTION: A clamp element 20 is connected to a 
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element 20, a bipolar transistor or a an MOS 
transistor with a thick gate insulating film may be 
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1 

im^m 3 ] mu h'7>::^yr MI S 

-fix 75^-::^ <!: tc^^-r ^ r ^#ta<i: t-^ff 5^til i fEi& 

(DM I S;5^I^MO S h 7 ^''^^^iJ^T-^ . 

i--r^^o-;^^itjieh^v;?«i:7Ty- hoy- 

^fEftfe(7)M I sxf^MO s h ^ >-:/;^^(7:)y — ;:^XJ^ K 
><Di^:^^mn^ Vyiyy^yT¥-V<Dy—y^X\%Y 

4^ aS ^ tHi S§ r- ^ o T , 

ttJiE h =7 ly^y^yr V\%. mo s h ^ ^J'XJ^m 
I s h 7>v^;?^^T-^ . ^lE h ^ v;x:7r hid, 

^ T ^ ^^-r 6 ^ ^ ^ 4^ m ^ -r s ^3gt<$iia 0 
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xn^u^ i^<D'-:^^mm hy>'y>yTy-h<Dy—y. 
Xi^ Ki-Y ^-£7)^^-fi^^^^::^^^L. mU^<-^^^-y hy 
•:y^yys^<o:^^ y^xn^ u- ^ ote^-^ttJtS Vyi^y^ 

y- hcoy- hs^^b^^ ^?i?t.^y- hm^tm^^^^m 

[ff^JIi 0] mu^ y>:fm^(Dy-ysXnh'i^ 

^ v;^:7r y- hcoy- h Ic^^-T-S ^ ^^l^t^^ -T^ 
IfS*:^! 1 1 ] StrlE h 7 :7 r y- h f^. m i nm 

O S h '7>"i>y<^Xh ^ . 

y.^<D^- h^mt^\^. mumi NMO S hyi^iyy^ 
coKU-rv^. m2NMOS Vv^y^^J^oy— h \z.^ 

ffIBHB2NMOS hy:y:yy^(Dy—y.^^ SfiiBMiN 

MO S h- ^ ^^^^^^(TDy-;^^^^^!., ttjfE2NMOS 

ttJfBS2NMOS h^>'v>;^iS'Oy— ;^$r. S3NMO 
S h^^v^^r^O Kl^^ ftJlSmSNMO S 

[fiJjtJil 2] ftJfS^^m[lIf&&(*, fdKT^tg:^^, MOS 
ttlfB{tiico|g$n[cofiiii^^MO s h y >'v^;^^coy— ;^xf^ 

SiMc^F^LTlBg^ix/iLMOS h5 (2 8) 

^^L, ffJlEMO S h (2 8) cr>y— hf:i, 

iBi^^^LTftfllEAtii;^^-^?/ KtC^M^n, ^fSMO S 
h^^-v^y^^ (2 8) <ny--yx\^V\y^^-y<r>—-^\t. 

^^"^m. x\^m^%.^<D^^'rMAz^m.^ 
n/c iHj j^r- ^ o r , 

^<^4 7f.— ^ h'yy^iy^y^^ (2 9) d^^lEMO S h^^v^ 

(2 8) tc^^i.r^*:f ibn, 
m^m^^^Tf^ — yhyl^iyy^ (2 9) Oa: ^ j/ 
56? u-^^f^co-^br^^rtfJlBMO S h ^ >-v^;^<5^ (2 8) <7>y — 


3 

ttIfB>'<^ — ^ h (2 9) (0=r,^ <y^xit^ 

i^^^(7>M;^^^fEM0 s K^^v^;^^ (2 8) (Dy — 

SH/McgtraLrSB^^nrcMOS (2 8) 

^^L, ftJlBMO Shy l^i^^^ (28) (O^-- h it. 

MI S h^>v>;^^;d^tfj|EMOS h^Vv^;^^ (2 8) 

tSMOS h^^^v^;;?.^ (28) CO^— hfc^^L, 
ttrlEM I s h '7i^i>:^^(Dy—:^yi\t k i^-f ^(t:)^::^^ 
ttlf5MO S K ^>'v^^ (2 8) coy — ^Xl^ Kl^-O- 

(2 8) c^^'- h^fh^J: ^:?^^^/r^ ^ 

[0 0 0 1 ] 

[0 0 0 2 ] 

(C, Al^^-r'/i^ (human body model) , f y^^M,=^ 

f/i- (charged device model) . RXI, -'^5/^'— 
^y^/U- (charged package model) ^ tlT 1/ ^ 

^.^i^r <t;d^M^ ifi^. 

/i-^ U« ^ ^ 2/ ^ - ^ m ^ -T^/u {c *5 * j- 6 Sf^^;^ m o 
^-i>mM.=e'TJi^X\t. 6 0 0 v^StTDll-m^r^mil^ 
[ 0 0 0 3 ] mmW^ 7-169962 ^^^T'*^, ±IB 


^l^^l 1 — 150236 

>tt^^^i^oT. ffi;^MOS FE Tc7:)@?{t;j?^^^:^g^ih 

[0 0 0 4 ] J^. 4#MBS6 3- 1 8 1 4 6 9 -^^^T* 
tLTl^S:^^tC, ^^^MOSF ETi^A::^MOS h9 

>i>:^^<Di5:mizm<i . r oi^^^MO S F E T^A;^? 

[0 0 0 5 ] ^ia, liEStt^cODR AM^O^^ig 

I S h y:yi:>y.^\zx-^xmm^^rz Vy^^::^yr¥- 

vi^m-yhf\.^m%t'^^^. z.<Dm%. mi s vy^^i;> 

y.^<D^-V\t%MMmzWm.^fi^b^\z. MiSh 
-;^j^^iT:^^M.rAtB;^^<2/ sp-^, ^^li^^ic^ 

[0 0 0 6 ] Vy'^'y^yy V^^mrT 

[0 0 0 7 ] 

¥7 - 1 6 9 9 6 2-^^^coS«-t'(i. 

m:^MO S F E TfC^^t^Lr. 2 OCOf:^^^MO S F E 

(^l^;d^^< /^ttJ±V^5f5^\ i^^>N^MO S F E TCO^t^ 

[0 0 0 8 ] HtC, \^,mf^^AO S F E T e^;a^^^-r6 

60 X. i:i£f! Lrc4#MBS6 3- 1 8 1 4 6 9 ^^^^(T^S 
tff^fCol^Tti, i^^fflMO S F E T;*^^^$tl-5 r (t;*^ 
•r?:^*^-^. ^<^WmtKW'^y';VX\%m%X^h 

40 'h<^<D. 'r^<'<:^mn'^'rji^<Dx,o\zm^xm'i^f£m'^ 

[0 0 0 9 ] ftH:^. T^mti-'^y K^tc hy^y^yr^— 
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[0 0 10] ^^T\ ^^B^it. 'ry<-< :^^M'e^/um. 

i-^z.t ^mmt LTi^6o 

[0013] 

^^^ix/t h7^^;=^:7Ty- h^, tuts hT^'j^y^r y 

^ K^. mt^Am:b^<^y h'^zw^^^tzmmt. mum 

[0015] 

[0016] mm. ^mm<om i mmmm<D^mi^M 

miBl^coy'vi y^mxh^o lltc^fJ:^^^, miMM 

mm^^^mwrnmiBimit. p<tii:fy^<y ki o t. AUit) 

h y v;^ :7r hl8^. h^>';?^:7r 
-/-his tc^f^^ix/;iF^^l5[msS 1 1 ^^i:jiJ^,^L/t 
^mi$iMm^^xh^o -etr, h^>^:7Ty-hi 

[0017] CCiC, Atb;^!/^?/ K 1 0 AtJ^^y K 

[0018] X. i^^SSS 1 5 1^ , K^tZ)-^^ 
^^1 6^t/SS:i 7 , rcO^S[El£gl SCO 

1 0 ^^g^l 7 ^(Z)^;^.^tC'£^^^^ 1 6(7:)-iS^^^^?^ 

[0019] by>':^-7ry-\-lStl.xn.MlS 
h9>i^^i^X\tMO S [^"^l^iys^^tmmxh^. h 

^ 7t h 1 8 coy- iii^L?:^t^^^^ 

[0 0 2 0 ] ;!^^>':?^^-f-2 0 ^ LTI^, ^^:t-K, 
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iy^Xf^^i u^<5^<7>l^-ri^;i^^— h ^ :7 r 
— h 1 8(?oy- h ^{-^,^L. ^-^-Y/l?-^^ h ^>v^>^^ 
O^^: u-^ ^coi/^-fii;6>ftfe;^$: h^>';^y^r 

h 1 8oy-j:^x(^ KU'^>'C0i^-rti;6>(c^if^-r 

X. ^ ^VT"^^ 2 0 <h LT. M I S H ^ 
^M^/^^^^-e-tcj^i, MI S h^Vv^^^^^'coy— K 

vcoi^-rn*^— h :7Ty— his <dV— 
JO h ^ic^^u. M I S h ^ >'v^;:^^oy— Ku-< 
^^l7)^/^-fi^*^ftil:^^ h y >7syr¥^ V i 8oy — 
\% K i/^ >'(;ol^'ft^;e^>{^^^-r^o 
[0 0 2 1 ] Jt^±. ® 1 ^Jfe?i0^<7:»*2g«:*S[Hl£S(7?#| 

[0 0 2 2 ] ^-f. ^ 2 0;5^«igg$tvri^/j: 

»/^^^T*t>. Afr^T^/l- (human body model) TM^. Affl 
Ki 0tcS^mmjff35^En;!jD^ti-S^, ^(TD^EEI^^ 

[0 0 2 3 ] ^^c, iiS-gjfFP^tCli, V^-^^T^yy 

^tixi^^fzi^. MI s h^>v^:^^(::^x.ibti.6y Y 
X.7D:^?g^{S®r-^6^^(c. Aai;^^^iy K 1 0;*^ibco 
A;^ft#co^E^i^^JPI-r'5 r ^ 
[0 0 2 4 ] Z.<DXv^J:mfi^t:^mLtzm^. 
^^^7="/^ (charged device model) -x^^^f;?^^ 

1 0*>f?.%Stc::feScm-r6o ?Em;5^^'(ST-^6 

-^X(7yW.^Jt^m.^h.fzikmtfj:^ . ^cTP^tc. Afcii;^) 
K 1 0 A^t>^^l^i;5pfeil;-r6. l.fzi)^^x. Att};^^^ 
i:^ KI 0{Cil^^/^^ix:fc«-^.^,t>^.S{cJfem^;n-5o 

:Lti{z.ML-x. mmy ^ xD^mz\^mm^^-r^tz 
h ^ 7 T y— K 1 8 t^^m^m^^^ z 

[0 0 2 5 ] ^^BJ^I^. Z.(DV- ^'^'^^^(^^^(Om. 

40 h \zw^^ki^um<D-^mz^n^thfznM\ziQm ur 

HP^, m7T^^tifzmx\t. hyl^^yT^—hlB<DU 

\zX.^ . V\zmm.^MzW^k.(r:>%'^t'^^m\zWi^ 

(^:mi»?:f^-^t:^l»ll:-r6r.^tci; 19 . h^^-^T^ry— 
K 1 8 0|SM$:KiJ:r#6o 

[ 0 0 2 6 ] ikic, n 2 1^ . ^^mcom 2 mmmm<y:>^^ 
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mtl^^y Kl OtcS,^^ixyc:S^3 1 t. lies 
.^^tvf:: h V T h 4 l i:. h 7>>^7T'y— 

T*^^« ^ LT. h ^ >':^:7r H (H l NMO S h 
[ 0 0 2 7 ] ^fc, f^^fHlE^l 1 (Cl^, Nf^Y V^./UM 

o s h y>i:>:^^ 2 8 coy- h t > t<r>m\tw^ 

[ 0 0 2 8 ] 31. i^mm^l 5 1^. ffi^3 2 ^MOS h 
[ 0 0 2 9 J X. I tm:U 3 2 c7:)^ii^j^;^J- 

^^NMo s h-^v^^v^^^ 3 eRir-^^misi 

MO S h ^ 3 7 CO i-^ >RXjy — :^t^^m.^ 

^h.X:iSK>. Hf-. NMOS h^>v^;^^$^4 1(75^—;;^ 
I^SK3 1 i:S^3 2 co^^ii^/^^.tcS^^nri^^o 
[ 0 0 3 0 ] ZZX. KT-r:/ffiNMOS h^^-:;^^:^ 
3 6 coy- S(c:|^ffi;^$)Jffi][B]gg;j.f,(7)$ij^tb;tiB;d^A;^ 
^iX. A?t>^NMOS 3 7 coy — htCl^ffi 

timmiBi^it^^mm 1 Kon^^ti^At^ti^^s^ ki otc 

ffi;^^ii-S7^c*t>co$iJiip[H]SSr*^^. Lfc;d^oT, 

M:b t:mM ^-^^^t^h Xh^ . 
[ 0 0 3 1 ] hyl^y^yr^-[-4l\tmi\Z^^tirz 

(Dy—:^^ ^—b-m^Zit. NPN h^^v>;^^4 2C0::n 

^ >';^ y^ \. 4 i c^y^ h n p N^-^-f tJ^— ^ h y 
>'v^;^^4 2<7:>c3 u-^ ^j^^iit-sft4 3^c^i^^i^r 

^Kf. z<Dmi7C4 3^if]'i.xmm^rix\^^^, 

[ 0 0 3 2 ] X> 2 (C:j5l/^r, Att5;^?>'^5/ K 1 0 ^ . 

\^U{Bi^i in. 4^1^63 6 3- 1 8 1 4 6 B^-^c^mmm 
\z:E\^^zmmLxmn hti. T^mti^^y h^i o 
0^11^1^. Mim^i^i^xmm.^t^x^^^. /w^^- 

y hy Vv>;x^$r 2 9 MO S h y^i:^:^^ 2 8 (7:>y— 
nn^^, lil2TM^, MO s h ^ vv^;^^^' 2 8 (7>y— ;^ 

1^, ^i^n.mz^m^tixi^^t^/i^^Mm.M^^^^ 
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S 

'^^y^-i^^m'ey'Ji^^y'y<4y^mM'e'r^Hz:i3\,^ 

r. ^^L{z<\.^^^m^Mn{B}^xh^o ^<^^^-yb 

y>'i^:^^ 2 9 1^. MO S h 2 S X ^ hlW^^^ 

y- h^^bM^^i-^M I s by >i:^:^^\z-^tm^x 
hmmxh^o 

[0 0 3 3 J Jex±, Nf^-r v^./UMOS hy>'i>:^'^^ 
ffl^^r. m2||J£??0^^t%PJL7^c;5^ Nf"-VV;!;/UMO 
S h- ^>v=;??.:^^{c:#^r, P^^ >';^'.y^MO S h ^ Vv^ 
y^? ;^^xiiP^-r v^>/UM I s h ^ >'v>>^.c?^^^^^Tt> J: 
^\ 

[ 0 0 3 4 ] X. ^y >'Zf^^2 0 i: LT, 
>';^:7ry"h4i^ L.T(75nmo s h ^ >'v^;^^coy 

- «9i?i^y- h^^jji^^r-r-sMos hy> 

[ 0 0 3 5 ] *:^0J(75^1^U=:^2|^ifeJI^^{co 

1, 4 3n^>^^ hf&^. iaiS^^^T-^oTt>l^o 
[0 0 3 6 ] 

imm(D»^] ^y.±,nmi^r^^^m\zxtiii^. vyi^y^ 

yrV— h t LTC75M I S hy>-i>y^^\Z^ y>-fm^ 

^^^-r^ztizx,^ . f^<^y^mm.'ey'j\-u.m<Dm\z 
[llE<^ffim^^l^0^] 

[mi ^^m<D^ 1 •mmmm<ri^m^w^m\Bi^<D:f u 
JO m. 

10 :y K 
1 1 P^^[5IB§ 

1 5 ^m\si^ 

1 6 
1 7 

1 8 h^>'^:77'y— h . 
20 ^y>'ym^ 

2 6 MO Shy l^i^P.^ 

40 2 7 P^^V^./UMOS Vyl^iy:^^ 

2 8 N^^>;^;7UMOS h^V::^;?^^ 

2 9 ^-^^ ff- — y Vy^^iyT.^ 

3 1 IS^rt 
3 2 

36 %3l^mOS hyl^i^ys^ 

37 B2 NMOS h ^Vv^^^cJ^ 

41 Hi NMOS h ^^^^^^^^^ {Vy^^^yT^— 
V) 

42 ^^ — y hy>i>y>^ ii^yi^^^^) 
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